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Measurement and Evaluation of Physical Fitness from Point of Total Fitnass
“For Example of “Sport Methodology” in Nagaoka University of Technology—

Akira SHIONOYA

This paper reports the measurement and evaluation,based on the systematic structure of energic metabolism
with a sports exercise, of a physical fitness for students under 20 years of old who specializes in
engincering at Nagaoka University of Technology. This measurement and evaluation of the physical fitness
for students was carried out in” Sport methodology” on education curriculum at Nagaoka University of

Technology .
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Fig.2 : Systematic structure of physical fitnass.
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Fig.3 : Velocity —force curve approximated by
Hill equation.
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Fig.4(1) : Relationship between VO.... and heart

rate.
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Fig.4(2) : Relationship between heart rate and

work load.
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Fig.4(3) : Relationship between respiratory qua—
ntitivity (RQ) and work load.
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Table 1 : Characteristics of students who take a
class of sport method.

Unit  Means SD Max Min Varience CV
Height  cm 172.72  5.79  189.0 161.0  33.48  0.033
Weight kg 63.82  7.12  90.0  51.0 50.75  0.l11
9% Fat % 13.33  3.52  30.1 9.1 12.37  0.263
Fat kg 8.55  3.68  28.9 4.3 1357 0.431
VOuw mikgmin  44.80  6.38  62.2  32.8  40.67 0.142
PWCs  watt  155.31 13.80 181.0 124.0 190.67 0.088
PWCs watt/kg  2.34  0.29 3.1 1.7 0.08 0.124
V.JumpP watt  103.48 16.08 139.5  75.9 258.58  0.155
Pmaxl  watt  916.70 163.75 1245.7 574.8 26814.90 163.752
Pmax2  watt  905.42 160.09 1237.5 576.8 25627.10 160.085

SD=Standerd Deviation Max=Maximum Min=Minimam

CV=Coefficient Varience
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Fig.5 : Relationship between maximum anaerobic
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Table 2 :Example of report for application of Hill
equation.

@OSub.a(P,=26)P=(P,—P) “V*%10.55—8.35

P Po—P v (Po—P)/V
1.25 24.74 28.78 0.85997
2.50 23.50 19.50 1.20513
5.00 21.00 14.35 1.46341

10.00 16.00 11.29 1.41718

@Sub.b(P,=12)P=(P,—P) /V*21.02+14.48

P P \ (Po—P)/V
1.25 10.75 19.90 0.54020
2.50 9.50 15.17 0.62624
5.00 7.00 14.79 0.47329

10.00 2.00 8.94 0.22371

®Sub.c(P,=13)P= (P, —P) /V*26.30+16.20

P Po v (P07P>/v
1.25 11.75 25.31 0.46424
2.50 10.50 18.45 0.56911
5.00 8.00 17.45 0.45845

10.00 3.00 11.56 0.25952

u (t) =k {1+ (k uo—1) e ™} &b,
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Fig. 7 : YG test profile.
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